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(57)Abstract:

PROBLEM TO BE SOLVED: To provide a curable polymer composition, a method for producing the same
and a cured product in which rapid curing, a reduced viscosity, a high solid content and a very low or zero
volatile organic compound content can be achieved.

SOLUTION: The composition comprises a hyperbranched polymer having a first—type functional group and a
polymer having a second—type functional group, the second—type functional group being reactive with the
first—type functional group under at least some conditions. The composition can be cured to form a
crosslinked nano—domain network including a covalent—bonded nano— range hyperbranched domain, and the
domain may have the same or different chemical composition as the remaining part of the network. The
cured composition can show high heat stability, mechanical strengths and toughness.
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LR TEIRREREEORIL LTE, NANR—TS5F
B T—OERPFE I ROESFOE ./ v—DRIRD
BRXLT, eFOaFigb, ANHTH, ALRET

v, TAFN, Fibaxy, TAY L, FUib (ally
D . Bz PE/S N0 RBE AFES=NTF
DYV, AFVU L, FERESIY =L, RNK
F bk, RAFRFTEF, CFOQYUL, AVTTFR A4V
FFTFIEFAET D,

{002 1] &FED 1 ODOERFICBOTIR, Pzl E
LHELEETT. WIS TOEHRAERFT LA
—7sryFRUe—t, B1OZALTOERREEREE
THHIB2ORATOEREERZHTAHEK, PLHHL
Foo INANR—TSF0D, ET-IBRD (dendritic)

Fuw— ER—ANHOFRFUSFS 7 (combburs
t dendrigraft) #EL) L&EEEXTES (combining)

CEWEoT, BB ERESTETENTED, |

BELENNA =TS rFRYe—{kgEhTHE
{br R EERL. BSRIELEREESGERERU T
=2y OO EERTIZIEATELEREILEETNhEM
HTRY=—DRE LTI, PL77, AAH—FLI5V
w % (relechelic) $IKRVY ~v—, RU~—HHicim-7e
EROERRE (Tiabbh, MIRAERRZANZUE) X
HRFRBIUSAVE Y FEOESOHSEEET M
KRU=—Ea@ETH, BHIC, PLIBELERY—
(. BmEWICH 2 0 %RiGOsEFNE, LIELE
5 %FEORSNEEXET R ) k. KHELE
H Ay PEREEFREI. ARBEUFRSYEE
BEEOEAOHSEEZIUILATES.

[o022)] NA)—T5oFRUw—5E8ETA0D
EEAENZRYIT—2LTR—RIC, INI—=T5
FRIVT—LOFRRLRIST ARABEETSEED
RI=—HAET D, NAI—TSFRIT— G
TERYT—LEHEES (208 Th/250i, 840
NHOICERERTLIZ P TES. BETHR)~—
DEE, NANR=T I PR v L {LENICER
(similar) THHTEHTESD, EREERTAES
THHEV, BETaHY<—I3, 851, 000~%950
0, 000, IFELLIM2Z, 000~81200, 00
0. XhiErELLIII2, 000~$9100, 000m

{6)
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ERTHESFE (MW) 2HTaCLMTE, THES
B (THbhbB@RERLUEMNOED &, &10~810,
000, HFELIEM20~¥2, 000, LhFEL
{i3¥z20~%91, 00O0TH%,

[0023) @kE-3EExhi-Rye—2vy 77—
iz, RESMESRERET S (oposition) ERELIEERR
M BIEMEINED. NA—TSyFRIT—BLU
F DR v —B L UHOENIIOERICREL T,
a0 I—F 4 TEAY. BE. gEn. ZVLF
Y AF A TBERSEREETICLHTES, TDLS
AEARkimit, FOERIICFESEL ST — 545 (one-pa
) RELT, SREERAEMCEDES 2 -B5%Ry
LTS Tac LA TES,

[0024) ikSREORBEREEETSNA/—T5
vFRYT—REIEIRDBIE LT -oTEEEND T/
fBERED Ry N —Pid, B—DNA8—T 5 FR
Vw—Fikit, (LA TEEAEEEED 25
BEonA—T SR v —0@EREEL LN
TED, WWKSEEOEDOFHELTIE. —S i XE (X
BNoS U EFTHB) BIRUEROAEZETHEHNEE
N%:—S5S10R, -SiOCOR, —SiOCR=C
Rz 35&U—S 1 ON=CR:z (RizisTHEmRIkkaER
FiZ 7 VU—ABREAEREERT) o FZ LUVIKRSER
ORI, Yoo, A RFVBEICIEVREFAST
B, MUKSEMORE., MAEKERIGL T, IR
ORISR BE USRI ZEC L, BEEhi
Py I EBERTEHIENTED, BHD (conven
tional) AEEEEER LT, KOE{LHEROREFEL
W EETB EMNTES,

[0025] ERAThAIEZEEELT, BBABET
phight FMAEESE TEHEAMPCEENI o LA TE
5, BEEE N TVWAERMO R THRELT, FiE
#l, EEEl, el EE{LRAIERL STl T oMbt
B, ERMNBEAL. UVEZEIBIUThommAze v
CERSEEDETHRNT AT LATES. HAEAKES
WL, PEBOMKEFR I BBEERNTSC L
AEF LWAEEEA S 2, LA LEHL, N5 T 5
FHEY AN BRE TS D, BRIRES (shar
e-thinning) HTH B DT, B, HICHBEHISE
LEnuvh, EREHENIDETERENGES.
[0026])] NANR—TSFRIT—OXRMTOIFE
Ll Aod—3 Bl USEEORBEREDRD
lo, EIEHOELEHHEAMRBBRELTEHESL £
T OROBRESR, SEFEICHELL T, F/HHE
DBy P — I RIERL. CHISEINE
e, MAifckEBEh PR AERLES,
[0027]) AL LT, FJEAL, o565 NTERED
#ERL, ARCERAOEBREER S THERIBERE
THEIA—F4 w5, ENEFERETACLHTES,
[00 28] =REHAOE{LEMERMIE, 1O/
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TorFRIT—EB0H, TRIEZELCEREELSIE
2EERHL., BLEERBREZSRMES TS 260
LODRZBNAN~T S FRYUT—DHSERSTET
LATE D, FRIC, EEEEREE. 1ML Eoaor
=TSR )v—LtOERERE (bt HsE
HTT) REETHARNREEREBIU EidAry
YPEEEEETS, 1EULIOBRREFRLLOFL
IERUI—EEFLILHTES,

[0029]) RRHACELE GEELK F./ -4
DAy FPI—2i%, (EEEARNREZZERBER-T
T RV HBOERE RS, LhLads, +h
5 OISR (architectural) =R, B 24808
E. BESLUREETRZLELT, Tho oS go
FThThil, sIEESESTORYLBRIC L > T, HoOfE
RENAEREFICE-THEIT S L TE3, —
2. NAN—TSFHE)T—-OEEREL. S0
FHROBRAE L DREL, TORETR L DT
(BT ~81 O n mOEEHE) .

[0030] Behi3XmEsiEl. HEkaLx
F S EEADNAIN—T S R R TR, OEEE,
Fw P DESREEUHIRY TR G
Bz {bBEEiEET5C e TEL, ThHOmE
2. BAFIERICEBRZ 4L AL, — b, B, o—F
4 T ERIIMORRNEEH NI 2 TE, 5
Zrw—FEESS A e—DRcGEI NGRS
HoAGEHEEETRTILATES, XEHEOLY -
Zw FT—=IDOTnoDFEB I UChOREIZ, 1b¥E
R, SFEBIUCITEHSFEIETS, EHITh3ZH
ERADRED & 4 FTOBRRB L ENRICHKEFET 5, ©
O ERE, SVALER., #HNEEELUPEE
FTTLHTE, FHHE, REa—F1>F, 7L
VAR, FHRAOESH. STLUENEARSOIEDRS
DT ZREERETS, ORABOHHERLLT
. EMEZGEH, BHETPBIUIE, BEBX UK
FORBY, SGRNI. FEBIUEE, gRlsLTYY
o574, iy, MESKEVWTRAETC LY TE
Do

(003 1] EAToOBIL, SFEHEOEEOEROHEAT
BB,

Bl

T 3 FREENA 28— T F R REDEE
500mLONEISIXIOR, FUVR (2—-73 /25
W) 72 (10, 00g, 0. 0684FN) &V
FAKTHFE (150mL) BHAAKE. 72523%, N
2 KT 29BT7 T v iaptitLlz, TOEEEZ—T 8C
WKEHILE, AV RO A4y e 72—+ (1PD
I) (7. 60g, 0. 0342%)) OTHF (&
K. 20mL) BEEHEPLEALETTEHRNLE, 2
R L% BRF TSN, SHICHERTI 68
MR L. D—%F7 v 7 (rotavap) 12X >TTH

N
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FIBERRREL T, MEE (sticky) R—X b &,
FDOR—A L BIIFILI—FN (2X20mL) T
#L. 200mloA&/—AdcERBEL, 28L
foo TOWHEI— 2T 7 v I THERBER T, 1 68F
BIESR L. HB—IPDI— (NH:z) x L
haa@EEk (12, 37) BPEHEh
[0032] CDs ODF®O'H NMR:0. 94p
pm(s) i 1. 03ppm (s) i 1. O5ppm
(s) (0. 809~1. 17 ppmOFAHEOTO—F
THNEEHLER-MR) (1. 58ppm (b,

m) ;2. 53ppm {(t) ;2. 7Tdppm (t) ;
2. 85ppm (b, s ;3. 11ppm (b,

$) 3. 1 7ppm (b, 8) ;3. 32ppm
(s) ;3. 8ppm (b) :6. 21ppm (b).
UH NMRANRZ bLOBRINSIBE: 0. 94p
pm (s, CHa) ;1. 03ppm (s, CHa) ;
t. OS5ppm (s, CHa) ;2. 53ppm (t,
[—(CH2)2-1) :2. Tdppm (t, [~
(CHz):2:-1) :3. 21ppm (s, [— (CH
3) 3Cs Hs CH2 NHCONH-]) 6. 21p
pm (bBXTs, [ (—NH) 2 C0O) ),
[0033] CD: ODAH®dD'3 C {* H NMR : 1
8. 66ppm(s) :124. 07—24. 55ppm
{m) ; 28. 46ppm (s) 1 29. 26ppm
(s) :30. 14ppm (s) :30. Tlppm
(b, m) :132. TO0ppm (s) :32. 93pp
m(s) :32. 97ppm (s) i 35. 96pp
m:37. 76ppm (m) ;39. 24—~39. 99
ppm (m) :40. 87ppm (s) ;41. 79p

pm(s) :143. 08ppm (s} 143, 60pp
m(s) 744, 51ppm (s) ;45. 60ppm
(s) 147. 06ppm (s) :47. 92ppm
(s) 148. 30ppm (s) :50. 63ppm
(s) :52. 04ppm{s) i1 55. O3ppm
(s) i56. 10ppm (s) :56. 66ppm
(s) :56. 98ppm (s) :57. G7ppm
(s) :57. 16ppm (s} :58. 19ppm
(s) :58. 38ppm (s) :160. 69ppm
(s) :181. 57ppm (s) ;165. 90pp

m(s) ;166. 00ppm {(s) .

[0034] '3 C {' H NMRZRRZ MILhDIHER
ThizEE:18. 66ppm (s, {0 (CHzCH
+)21) 124, 07—24. 55ppm {m, CH
3) :28. 46ppm (s, CHaz} :129. 26p
pm (s, CHz) :130. 14ppm (s, C

H3z) :30. 71 ppm (bB&XU¥m, CHz) ;3
5. 96ppm (s, CHs) :39. 24—39. 9
9ppm (m, CHz) :40. 97ppm (s, CH
2) i41. T9ppm (s, CHz) ;43. 08p
pm (s, CH2) :143,. 60ppm (s, C
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Hz) :45. 60ppm (s, CHz) :47. 06
ppm (s, CH2) i1 47. 92ppm (s, C
Hz) :48. 30ppm (s, CH2) :50. 63
ppm (s, CHz) :i52. 04ppm (s, C
Hz2) :55. 03ppm (s, CHz) :156. 10
ppm (s, CHz) :56. 66ppm (s, C
H2) :56. 98ppm (s, CHz) :57. 07
ppm (s, CHz) :57. 16ppm (s, C
Hz2) :58. 19ppm (s, CH2) ;58. 38
ppm (s, CHz2) : 44, 51ppm [s, ¥¥n
~*yAiddy (CHY] 1160, 69ppm [s,
(—NHCONH—)] i1681. 58ppm [s,
(NHCONH)] :165. 89ppm [s, (NH
CONH)]) :166. 00ppm [s, (NHCON
H)l. KBr<Ly bTDIR GRRENI¥—
Z) 13353cm~ ! [Fo—FTs@», v (—NH
2) BXUTv (=NH-=)] :1643cm~ ! [
vy (C=0)] ;1566cm~! [38&8 7TIFoOv
(CNH) 1.

[C035JMALDI—-TOF (vhrVUwHZ: 2,
5—Ve FoFiREEFE) 500~3200m 2z
OEFAAIC 1 Z@EOELGM R (550, 8 mS
2z, 740. 0 m/ sz, 904. 2 m 2z, 109
5.5 mZz, 1249, 6m/ 2, 1429 m/~
z. 1604. 5 m/ 2. 1785. 4 m/ 2z, 1
958. 4 ms Sz, 2145. 8 m "z, 232
1. 8 m/ z, 2508. O m/ z) »%bh, &EH
D2 DODWMICBOIOFIN—T &7, GPC
(AZLEBE:Plgel C{(2X) (80C). 7
INMP (0. 1%L iBr) ., B8HESDRI (50
T) . EdE AV AF L B00—-300, 00
0] :Mn564, Mw83 1, TSEIEL. 44,
[0038]) fl2

/= (2, 3—xHFY) Foir—FAFEGRY

(8)

10

20
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[0037]1 CDClasd'H NMR:—0. 05
ppm (W73 FEEIEOs, [S1 (C

H3)]J :10. 12—3. 8! 1ppmiitoiEsns
FEVOBEETSEEATHD., EHICRRETEG .

KBrEHITHOIR GEIRENAERE) 13315cm
-1 [Fo—EFETHEL, v (NHBEUGNH2)Y1 : 2
965cm~! [BE, v (CHa)] :12905cm
=1 ;1638cm~! [H\» v (C=0)] 15
68cm™!' [FW TEFOyv (CNH)] 144
2em ! ;1412cm™! ;1382cm™1 ;1
264cm™?! [, v (S1—CHs)]) 51089
4cm~! [B@ v (Si—0—Si)] ;1022
em™! [BE~, v (Si—0—Si)] :866cm
-1 ;802cm~! :707—662Zcm™! ,
[o0038] fI3

FHNITF, AAH—F LI LR EToRE T
O UALGEREEY U XFLnEHy (MWA, 500—
5, 500) ZRWEF2DNA—T S FR)IT—
DEE

Fllont =75 FHRUVEEHB—-IPD I — [N
(H) 2-2 (NHCH:z2 CH (OH) CH20OC=zs H
6 (SiMez0)n SiMezBun) ] x (OL
Z<=2) (0. 1000g) BITZRFTORE
UYL KRBEIIRAFA L OFTCH: OCHC
H2 OCaHs (§iMez20) n SiMez Cz Hs
OCHz CHOCH: (MW4, 500—5, 500,

0. 1750g) 1 5mLONRLTIVHFT5S5mLOT

30

HFICBEL T, BEBEEEA L. TOBKROERR
IcN: BERTBZ 2t k-7, BREEREE TS,
Bif&x110°CT 1 HEELER. GoNEEET
HF (2xX10mL) ik h#EEL, 110°CTO. 5
FRIGEREE T, 0. 2 3 g OTREBMEGRF.
[0039] M4

PLTP, AAH—F LYV w sxfF FoREs

VAFLOEH (MW 5, 000) EBuvefil

DEAFEMEY AT AL R ERVLEE A

HEORY T —OERS N A RIEEhET I RER

=TS ¥FHR) REOFEL

EHTBENAN=T S FRYEZROBE

250 mLOAEZFSA2KE, HB—IPDI— (N
Hz) x (0. 50g) . €/— (2, 3—T#H*3)
Tl —FAFERRY VAFLIaFH S CH O
CHCH2 OCaHs (SiMe20) n SiMe2 B
un (MW5, 000, 3, 64g), 10mLOTH
FHEIT10mLOAR /L ETAAKE. TOBKE
3 ARMEER LIz, Xic, o—2Y 7o Ak hER
EaEiRELE. BlEYIFAI—F0 (100m

L) ~diliLk, o—& Yy v 7 TY¥IFLI-TAE
BRELMEE. HB—I1PDI— [N (H) 2-= (CH
2 CH (OH) CH2z OC3 Hs (SiMez0O)n§
iMez Bun) 21 x (0<Z<=2) #HEhs¥

AREE (3. 73g) 287k

40

50

Bl NI =TSy FRIREHB-1IPDI— (N
Hz) x (0. 0102g) BLCTRFIToRFS
TuERERY PAFINOFY>CH2 OCHCH
2 0CaHe (S1Mez20)n SiMe2C3 Hs O
CHz: CHOCHz (MW4, 500—5, 500.
0. 200g) ZIlmLo2—70/—VIZIEHELT
BHEREER L. TOBEHOREICN: ZEETS
TrickoT, BEERRBERT S, Boiuicsilx
AANRTi—a—F 4 FLEPETTL—FEICHE
LAh, 110°CT2O0RMELEETREROEHD
—F 4 R,

[0040) 5

Bl ONAN—T S FRYREBIUI AV T F
FFRVA R FFSSUALEDLRFET YK
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IR FRBORE
500 mLOKMETIZAIC, Bl 1 HEDINAI—F
SyFRVRFEHB—-IPDI— (NHz) « (6. 0
Og) BITIOKTHF (B0mL) #HAAN, N:
TIHEIZ7 Sy iagkigl, 3—aVYSFFH 7o
PUTPFLTIL (12, 00g, 48. 513IY%
W) BT THRMLEZ. TOEIE 1 7RMMEERL
ykoKK.E%&%%%ETT%%é%T\%ZOmL
DOEREEZE Lz, 400mLONFH2EEML, 1
OnATHBREREL:. TORKETHYF—ay
L. BEX2100mLoBE/RTHFICEBERYXY -, 4
00mLDONFT L EBUIMA, TOWRKEFHF—
varvl., HREHEETT1 6BEFMUEL T, HB—1I
PDI— [S1 (OEt) 3] x H&h2TT7RT7A
FOBEEELE (L0, 64g) .
{00411 CDClas#D!' H NMR (GEBREHh
WiE) 0. 58ppm [Fo—Fs, (CH:z S
1)1 ;0. 88ppm (Fo—Fs) :10. 98pp
m (Fo—FKs) ;1. 02ppm (F—¥Fs) ;
1. 18ppm {t, (OCHz2CHz)Y]) 51. 586
ppm (72—Fs) ;2. 48ppm (Fua—F
s) 12, 7T6ppm (Fo—Fks) : 3.
(Fa—Fs) :3. 77ppm [q.
3)] 5. 77ppm (7u—E, [CONH
—3) :6. 09ppm (Fo—F. [CONH
—1). CDClasgd!3 C {" H NMR:7. 8
Ilppmlls., (CH25i)] :18. 15ppm
[s, (CH2CH3)] :23. 72ppm [s,
(CH2CH2CHz2S8i)] :27. 72ppm
(s) 131. 72ppm (s) :35. Tlppm
(s) ;38. 50ppm (s) :42. 90ppm
(s, [-CONHCH=2 (CHz2) z251i]) : 14
6. 45ppm (s) :55. 17ppm (s) : 5
8. 35ppm [s, (OCH2CHa)l 1158,
54—160. 56ppm [m, (CONH)]1. CD
ClsdD?? Si {' H NMR:—44. 08pp
m{s, [S1i (OEt)3]. KErRlwrdhoDI
R GBIREN/IEM :3330cm™! [ v (N
H)1 :2986cm™ [3& v {(CH3)] :29
3Ccm™?! [ 16842cm™! [ v (CO)]
1563cm™~! [ 77X FDv (CNH)-] 414
79c¢m™! ;1456cm™! ;1391cm™! ;
1251 c¢cm™! ;1363cm~?! ;1297cm
-1 ;1251cm™! ;1195e¢em™! 11867
cm! ;1107cm™ ;107%em™! ;95
8cm~! ;888cm~' :860cm~! 1T7T72
cm™! ;647 cm™?
[0042] MALDIL—TOF (RFUwsR: 2,
5—%9&FD#9T€F71/V):599~400
Om, z DETWHEAIC, 1 OFEDEELHIZY—S (62

10ppm
(OCH=2 CH

(9)
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3. 6m~ z. 890. 8m "z, 1271. 5m/

2z, 1492. 9m/ 'z, 1683. 6m z. 186
6. 2m./z, 2094. Im/ 2z, 2281. 5m,/
z. 2693. 8m. z. 3292. 1m z) »H

b, BoEHOTNE—IEE>TW, GPC [(AFL
BREZ:Plgel € (2X) (80°C) . BE:NM
P (0. 1%L iBr). tRHHEDRI (50C) . &
EMHE  RURAFL800—-300, 000] :Mn
2746, Mwb 166, ZHEM2. 25,
[0043) e

FTINFTT7. AAH—FUr I wrS /— LRy o7
AFNaFdrRENEHIS DT b33 U bEERE
Y FRFEEDBEL
10mLODAAMTNE, T/ —NFREHRT S AFLy
DFXH4>2YHOS iMez0 (S1Me20) n SiMe
: OH (MW4200, 1. 20g), EX (2—xF
nFH L —F) AX (95%., #HEfto2 —xF1~
FYEEE) (0. 070g) OTHF (0. 5m
L) BiEBEE. BSOS~ TS5SF K )<w—HB
—1PDI—[8i (OEt})a3slx (0. 20g)®
2—7as3/—)b (3mL) BEEHAALE, Ko, &
EicNe 2EAT AT LICE> T, BilAEEEE Y
tz. Bonfcksi g%, a—F o FEHEELT
DD, 3mLOA TR AEELRE, 2%DE
A (2—xFNWAFF/2—F) AXESBHB—1P
DI—{Si (OEt) 3] x @2=T0s/— Uik
(0. 15g/mL) 2, TII—F4>FLEPET
FL—FRLT, TEEBE LR X, £7%>0
—F A FEHREFCOTELICHEL. 120C2T24
B {L G THIBEER—F « B L,
[0044] BT

BIs DTt VKRN Y RBORSFEEETFL
1omLoiA7TNE, FISOHB—IPDI— [S1
(OEt) 3] x (0. 3930g) BEUT3ImMmLO2
— TN ABAATE, BEhEEIC, EA (2
—ITFNA~NFH /- AZX (95% ; kD2 —T
FNAFFHEE) (0. 0200g) ®HEmMLE,
FOEWRERIVAFLOFRM (AR 1. 57 X
1", A% FNo, 2—202A, RF—=) T4
wira YALL2F 474w (Vendor Fish Scientif
ic) ) IKEE, ERPTARMAREEEE, 90°CT
1 SEELT R, BVWRBIHEEZROF TRV O
7L LBEe N,

{oo45) fig

Si (OSiMe2 H) « 8L (CHz =CHSiM
ez) 2 OSADYAFNIYNRBNAI—T S+
FY) GO ERE=¥p0%xYs) HB—DVTMDS—TD
MSS— (SiMez H) » oW
HB—DVTMDS—TDMSS— (SiMez H) «
LR RANLNR—TSyF R AN R afxd %,
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Si (0OSiMez2H) 1 5L (CH2=CHSiM
ez) 2 ODOELEL (A4 +B2z%). 100mL
ONEZFAIIKC, $i (0OS1Mez2 HY 2 (10,
58¢g. 32. 19ZVYE)N) BXY (CHz =CHS
iMez2) 20 (4. 00g, 21. 463UEL) &
SUEMNKTHEF (20mLl) 2RAAE, N: T75y
aEBELEE, FrLrhoge— Yo AT RS R
FALOLHLBAEDO. 0204 gl (VAT
v F (Karstedt) fiid¥) (F L~ 2%H%) 5%
iz, TOBHEZEET SoERLE, X, #
R 1 SERAMINEERLIE, B—8FruIc i v ER
BOEBRELE. BREZ7LFZMUN (5%20m
L) ik hitdpl., | 6BEEEERL T, bihkH
abtholtd I NERE (11, 64g) .
[0046) CDC 12D’ H NMR:0. 043

ppm~0., 21 1lppm (m, [S1i (C
Ha)1) ;0. 46ppm (s, [— (CH:z)
z2—1) :0. 51ppm (s. [— (CHz2)
2=}) 11. 0O4ppm [d, (CHzCH)] :

4. 73ppm [Fo—F, (SiH)]. CDCla
fo!': ¢ {' H NMR:—1. 22ppm~1. 1
9ppm (m, [S1 (CH3)=2]) ;9. 37pp
m~8. 72ppm (m, [~ (CHz)z2-]).C
DClafd2? §i {t H} NMR:—108. 73
ppm~—107. 13ppm (m. [S1 (O

=) a4l) i—24. 46ppm (Fo—F, [ (—
0) S1 (CH3)2 (0=)1) i—10. 49pp
m~—8, 20ppm [m, (SiH)] :3. 94p
pm~7. 03ppm (m, [(—CHz CHz) Si

(CH3) 2 (0O)1), &[St (O

=) al { (—CHz CHz2) Si (CHz) z (O
=1 : [8iH] = [ (—0) S1 (CH3z) 2 (O
—) 1 1:3. 46:2., 33:0. 22, KBrt4
TOIR GHIRENRIE) ‘v (Si—H) 2133
cem™! . GPC [AFLRE Plgel C (24
Z4) . PLgel 100A, Plgel 50

A, B My, ZEHpE  RUAFL800—
300, 0Q0C] :Mn1350:Mw2913.:%5
g2, 16, 'H NMRASRY LR, BH80

(CHz CH) BOFEEERLIN. ChiiENEDOT
7 PR ERY. 2° Si {' H NMRZAR
R, BBED (—0) Si (CH3) 2 (0O-)
BRSO FEEE R LEN,. ChidEMBOKOEFEETTO
BkFEIZLIZEDOTHHES.

(0047] B9

o, w—FTLTVy SV FIERIIAF L axy
YEEWERASOIHB~DVTMDS—TDMS S—

(51Mez H) « RUS—DEE

CH2 =CHS iMez O (SiMez O) n SiMe
z CH=CHz: (MW62, 700. 1. 20¢g}) %,

(10)

20

a0

40

Lo
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1 5mLOSATIHAT2mLONTY SICIERE LIz,
COVEIRIL, 3—AFN—1 -y Fr—3—F—1D
0. ImlAags@K (0, 30g/mL) F2L
YHROBAE-IEZ AT RS AFLTS 009 88k
(HILXFy P (FLrd~2%848) 00,
ImLAFHUER (1mLAFYh0, 20gFe
Lydw) 1. 5mL THFHROHB—DVTMD
S—TDMSS— (SiMezH) « (0. 3C¢g) :
BEUY (3—FUTEFTFoEN) FUAREVYS
»00. 1mL THFW® (0. 25g./mLl) 2iF
it BohizidlE,. Tia—F«14>»FLEPET
FL—bnEEL. 120CikcT208MELLT. T
HOFER T —F 1 > S HEBT,

[0048)%l10

MeSi (0OSiMez H) s BET (CH: =CHS
iMeza) 2 OGOV AFA VY LFERNAIN—TS
»FR) (BAR—uFH) HRE—DVTMD S~
MTDMSS— (S iMez H) x DRE
HB—-DVTMDS—MTDMSS— (S iMez H)
x EFRENDTAF N D NEREINA I TS5 FH)
AR FYE MeSi (0SiMe:z H) 2 88
LU (CHz =CHS iMez) 2 OLBIBELE (A
3+BzFR) . 100mLORETFZAIC, Me S i
(0OSiMezH) 3 (9. 22g, 34. 323VE
A), (CHz=CHSiMez2)201(400g. 2
1. 463VFN) BLUE/KTHF (20mlL) i
AAIE, N2 T7TwiafiiplLizig, ¥ L2dRAE
—VEZAF RS RAFNTOFHUSEED0,. 013
O giBH ChNVAFy Fittg) (2L rvdh~2%E
&) EEMLE. TOEREEIRT 5 S Li
%, 2 OBSRIMEEBH Uiz, o—&Yy v Fic X hiER
B ERELE. BEZTFEF PV (5X20m
L) T L. 1 6EBERREL T, bTHhicmes
MoleAANEGE (8. 7T8g) .

{00491 CDClasF®'H NMR:0. 011
ppm~0. 039ppm (m, [(CHs) 2§
il) ;0. 076ppm (s, [{CHa) S (O
=) 31) BXTO0. 080ppm (s. [(CHs)

S1 (0—)3]1) :0. 192ppm (d. [(CH
3) SiH]) :0. 502ppm (s, [— (C
H2) 2—1) :0. 440ppm (s, [— (C
Hz) 2~]) :1. 03ppm [d, (CHs C

H)] 4, 72ppm [7HK. (SiH)]. CD
Clathm'?® C {' H} NMR:—2., 75~1. 1
Sppm [m, (CH3)] 19. 51~9. 78pp
mi{m, [—(CHz)z2—-]1). CDC1l3rhmneo
Si{ {+ H} NMR:—63. 87ppm~—61. 8
S5ppm (m, [(CH3) Si (0O=)3]) :—2
0. 83~19,. 06ppm (m, [(-0) si (C
Ha) e (0-}1) :—6. 28ppm~—5. 29
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ppm[m, (SiH)] :8. 7T2ppm~10. 2
S5ppm (m, [ (—CHz CHz2) S1 (CHs) 2
(0=)]) .87 { [ (CH3) 51 (O

—) al [ (—CHz CHz) St (CHs3) 2z (O
-) ] [SiH] {(—0) Si (clt3) 2 (O
~)J]} 1:3. 22:1. 46:0. 18, KBrit

BITOIR GRIRENAHI :2130cm™! [v
(S1—H)]. GPC [AZLEE:Plgel C
(242355H) . PLgel 100A, Plgel 5
0A, BiF: bl TEWHE RV IXFL>800
—300, 000] :Mn955, Mw2924, %
BH3. 059, ' H NMRARY M. BBED
(CHz CH) BOEERRLEN, cHRENBOT
L7 FATERSERT, 2 51 {! H NMRAX
Z Mibiz, EEEDO (—0) Si (CH:) 2 (0-)
HaDEEETRLES, ChESNROXOEETTO
BrkFEic L8 DTH LIRS,

[O050) 8111

a, o—FT LYy s lFKERY A axy
VERVEMIOOHB—DVTMDS—MTDMS S
— (SiMez H) x RYw—dO L
CHz=CHS iMez20 {SiMez20) n SiMe
: CH=CHz: (MWG62, 700, 1. 00g) #,
L5mLONRAFTIVHRTL, 5mLDAFZACEBRL
Teo TOEEIC, 2O3-AFI—]1~_2F—3
—F—/ i 2D, FLryPOASE- VLTS
AFNTafd 280 (AILRAT Yy RS (R0
VR~ 2 %HE) OFK HE—DVTMDS—MTD
MSS—(S5iMezH) x (0. 25g) i BXU2
W (3—FUTEFFOEN) FUA PRI SY
Ui Boni=iBikk, Tia—F«»&LEP
ET7L—FNFL, 120CIKT1 2BEEELT.
TEROBHI—T 1 2 7RG,

[oos1]18H12

$i (OSi{Me2 H) s LU (CH2=CHSiP
he) z OGO AFLTYILEBNNALIN—TS >+
RY HR—v%x¥) HE—=DVTPHDS—T
DMSS— (S iMez H) x O8E
HB—DVTPHDS—-TDMSS~ (SiMez H)
x EFRENDIAF AL INRIRNALI—T S 275
AR oFdE, Si (0OSiMez H) 4 BXU
{CH: =CHS iPhz2) 2 OHSDEELT (A +
Bz%) . 100mLOMEZSRAzE, Si (OS 1
Mez H) 4 (2. 34g. 7. 1330%/L), (C
Hz =CHSiPhz) 20 (2. 11g, 4. 60%
VEL)Y BEUTEKTHF (10mL) #HAAK, N
: T7SwiakiaLizg, F2Lodas—IY=n
FhSAFVVOFT ko0, 010giBHE (4
AT w Fant) (v Lrfh~29%048) ZHEmNL
feo TOWWEBIRT 2 OMERLEE. 1 5650503

(1)
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20

BiLl, O—297 v 7THERSEREL. Biar
TERFZIUA (5X20mL) itk hpg®L, 2 4B
MRESREL T, bPFhicHEB o idilat sy
Bre (1. 52¢g) .
(00521 CDC 13D H NMR: 0.
0. 40ppm (m, [Si (CH3)Y1) 10, BO
~0. 69ppm (Fu—F7Tm, [— (CH:z)
e—1) 10. 75~0, 85ppm (FE—FTm,
[—(CHz2)2—-1) :1. 05~1. 21ppm
[Fo—FTm, KEE] ;1. 34~1. 44ppm
[Fa—FTm, KEAE] + 4. 80~4. 95ppm
[m, (SiH)] :7. 41~7. 50ppm [m,
(CeHs) 1 :7. 67~7. 79ppm [m, (C
6 H5) ], CDC1lsed!3 € {1 H NMR:—

24~

1. 23~0. 94ppm (m, [S1 (C
Hz)1) :6. 95ppm (s, [— (CHz)
¢=1) ;7. 08ppm (H., [— (CHz)
z—1) i:7. 42ppm (Fo—F, [— (CHz)
2=1) 19, 20ppm (s, [— (CHz)
=1 :9. 34ppm (H. [— (CHz)
=13 :9. 67Tppm (Fu—¥F, [— (CHz)

z=1) :77. 11~77. 96ppm [ mT,
CDC1ls: L8445, KAE] :127. 68~12
8. 21ppm[m, (CsHs)) ; 129, 52~
129. 99ppm [m, (CsHs)) ;134, 3
7~135. Odppm [m, (CsHs)1 :i13
6. 47~137, 00ppm [m, (CsHs)].
CDClathd2® 51 {} HH NMR:-—-103. 4
3~—101. B3ppm (m, [Si (O
=)1])i—=19. 15ppm (s, [(—0) Si
(CHs)z (O=)1) ;—8. 23ppm [m,
(Ph2 8i)] i—4. 03~—3. 19ppm
Is. {(S1HY]Y i11. 06~12. 30ppm
{m, [(—CHz2CH:) Si (CHa) z (O
=) 1) #uE {[Si (0O—-) 4] [ (—CH-:
CHz2) §1 (CHs3) 2 (0-)] [Phz S
1] ¢ [StH] ((—0) Si (CH3) z (O
=))l})1:2. 56:2, 7T1:2,. 29:0. 4
l. KBr#Ef|TOIR GERTNFHE) 12131

cm™! (v (SiH)]. GPC [ASLRE: P!
gel C(2A4%L), PLgel 100A, P1
gel S50A. B LT, fZEYH  RUZF

L>¥800—300, 000] :Mn1432: Mw2
960, HH7WE2. 07, 2% Si {' HI NMRZA
AL, RERO (-0) S$1 (CHs) 2z (O
=) AROFEERRLES. ThIEBROKOTFET
RORKRC LB EDTH RSB,

(o053]1#113

a, w—FlLFYUyZEZNHRIRHRY I RAF a4

ERWERL20HB—-DVTPHDS—TDMS S

¥M2003—-64270
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— (S iMez H) « HV=—0HE{L

CHz =CHS iMe20 (SiMez0) n SiMe
z CH=CHz (MW62, 700. 1. 20g) %,
1 5mLOISAFTVHT2mLONFHIZiERELEZ,
COBKIC, 3—AFN—1—A_2Fr—-3—F—ilD
C. ImLFY gk (0. 30g/mL) [ F=L
VYHRDAE -V TF S AFATII R SR
(BART v PR (FrLodh~2%88) @0,
I mLAFYER (ImLlFHrd0. 20gFy
LE#E) 1 1. 5ml THFHOHB-DVTPH
DS—TDMSS~ (SiMezH) » (0. 30

g)  BLU (3-FUrFFyIoUL) PUALE
¥¥Z»M0. 1mlL THF®®E (0. 25g./m
L) BEEhnlic, #oniciEigE, Tia—Fa»50
RPETZL—bARL. 1 20TCiKT205EELEL
T FEROEEI—F 1 IRk,
[00541 @1 4

Si (OSiMe2H) « BLU (CH2 =CHSi P
hMe) 2z OWEZAF NV LEBNAI—T S+
BY = pFH) HB~DVDPHDMDS
—TDMSS—(SiMez H) « OELH
HB—DVDPHDMDS~TDMSS— (SiMez
H) x OBRMEETSIAF LI VIVEENA3—T S
YFRUBARVOES R, S1 (0SS iMez H)
a BXU (CH: =ClISiPhMe) : OSHLEL
fe (As+B2F) . 100mLOABEZZRAOC, §
i (OSiMez2H) 4 (3. 28g. 9. 983VU*®
n) . (CHz=CHSiPhMe) 20 (2. 00
g. 6. 443VENL) BELUEAKTHF (10mL)
EHAARE, Ne T7Sviaftd Uik, FLUHR
BE—YYIAF RS AFLY YOS BEOQ. O
10 giam (AAARTy FEE) (F¥L 2 %8
&) "ML=, ZOBEERET 2HEER LR,
1 SERRFMNEVERIR LIz, D—&2 Y7 v T THBRSER
#FL, BAETEFZRUIL (5X20mL) Kk bk
WL, 2 4RREEZRLT. bThRalh otk
Pkt A NERE (2. 25g) .

[0055) CDClasfD! H NMR: 0. 03~
0. 29ppm {m, [Si (CHs)1) :0. 40
~0. 98ppm (m, [— (CHz2) 2~-1) : 4.
Slppm [7E#H. (Si1H)] ;7. 43ppm
[b, (CeHs5)1 :7. 62ppm [b, (CsH
5)] . CDC1lasthdt?® ¢ {t HI NMR:—1.
71~0. 79ppm (0. 40p pmicEN Y- %
H9%5m, [S1 (CHs)1) :0. 79~9. 46
ppm (8. 55ppm (s) BXU9. 46ppm
(s) K220 ¥—>%2E8T5m, [— (CH:z)
2~]) :127. 64appm [127. 51 ppmi
BOH%s, (CeHs)] 1 129. 18ppm
[s, (CeHs)] :132, 38ppm [133.

(12}

kL]
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40

50
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26ppmkkBDHSHs, (CeHs)] 1138. 7
3ppm [s, (CsHs5)]1 :i139. 09ppm
[s. (CeHs)]l. CDC1ahm29 Sy

{* HH NMR:—108, 88~—103. 39pp

mf{m [S1 {0-)al) :—24. 57Tppm
(Fo—F, [(—=0) Si1 (CHs) 2z (O

— 1) i—9. 60~—8. 73ppm [m, (Si
H)] i —4. 54ppm [~4. 31 ppmicEDNH
Ss, (SiPhMe)] :—=5. 17ppm [s,
(SiPhMe)] :5. 57~6. 80ppm {m,
[ (-CHz CHz) Si (CH3) z (0—=)1).

BHeE {[Si (0—) 4] [(—CHz CH=2) §
i (CH3) 2z (0O~ ] [StPhMe) ] (s
i H] [(~0) S1 (CHz)z (021} 1:
1. 90:2. 80: 2, 37:0. 22, KB r&#l
COIR (BRZNERE) 12131 cm™' (v
(1Y), CPC [(ASLWE:Plgel C
(2#4545) . PLgel 100A, Plgel 5
0A, BE: Mo EERE  HYIAFL 800
—300, 000) :Mn605. Mw2644, &%
k4. 37, 2% S {? H NMRZAZ ML,
HYED (—0) St (CH3) z (0O—) WMHOFE
R LN, CThiESNROKOEFEET COBKEC X
BLOTHLRS.

[0056] fl15

a, a—F L)y ZEoLEEBV ATV adY
vEBWEFI1 4OHB—DVDPHDMDS—TDM
§§— (SiMez H) x BUus—0DEL
CH2=CHS iMez20 {(SiMez0)n SiMe
» CH=CH:2: (MW62, 700. 0. 60g) %,
i 5mLO/SA 7ZARTImLONFHICERLUE
COBKRIC, 3—AFNV— 1= F=3—F—1D
0. 05mL~FYEE (0. 30g/mL) . F
Lo~ Y YT RS AFNII otk
(VAT Bl (v Loz %pmd) oo.
05mLAFYAM (ImLAFY 0. 20gF
LYY 0. 7T5mL THFEFH@OHB-—DVD
PHDMDS—TDMSS— (SiMe:z2 H) « (0.
15g)  BIXUY (3I—=FUTFFTFoLl) FUX
FEFLLSYO0. 05mL THFE®EE (0. 25¢
/ml) BEMULE. BohkEmE, Tia—F1>
FLIPETZ7L—bARL. 120CicT 2 07RE
ELT. I isoBEfAa—F « » F 3.
[o0o57]Hl18

Si (0SiMez H) s B3XU (CHz =CHSiM
e2) 2 OSSOV AFILES LI VLK AT
SyFHEY (AVHE—TaFH$) HB—DVTMDS
—TDMS5S5— (SiMez Vi) x OB

HE—DVTMDS—TDMSS— (Si1Me2 Vi)
x EHENBIAFIINED NV ILERENAI—T S
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FHRIBAROFTE, S1 (0SiMez H) 4
BEU (CHz =CHS iMez) 2 OpSBELE
(As +BEIB2F) . 100mLOARYZAIIC,
S1 (OSiMezH) 4 (3. 00g. 9. 133V
E)N) . (CHz=CHSiMez) 20 (10. 55
g. 56. 69IUEL) BIUMKTHF (20m
L) ZH5AAIE, Ne T75wia@Blicit, oL
YHAEE-VEDLAT FFAFATasY kO
0. 0200 gi&l (VAT w Fgi) (Fv L
M2%AL) EFEINLIE, TOBRYZRTI 5H2MHEE
L%, 20, SERMBERLE. o—&2Yr v
TR ZRREL. BREE2T7TEFMIL (4%40
mL) EHEEL., IAMBEEERLT. DTHKH
BbhoftdANERIZ (6. T6g) .

[0058) CDClsH®d!H NMR:0. 051
ppm (s, [$1 (CH3)1) ;0. 064ppm
(s. [Si (CH3)]) :0. 089ppm (s,
{Si (CH3)1) ;0. 139ppm (s, [Si
(CH3)>]) :0. 46ppm (s, [— (CHz)
2—=3) 10. 52ppm (s, {— (CHz2)
z~—1) 1., 00ppm [d, (CHa CH)] .
1. 059ppm [d, (CH3CH)} ;1. 066
ppm[d, (CH3CH)] :5. 72ppm (d
d, CHz =CHS i) ;5. 92ppm (dd, CH
:=CHSi) ;6. 18ppm (dd, CHz =CH

5i). CDClafdhd'® C ' HY NMR:—0.

70ppm (s, [Si (CH3)Yl) :—0. 42p
pm (s, [Si1 (CH3)1) ;—0. 30ppm

(s. [S1 (CH3)]) :—0. 14ppm (s,
[Si (CH3)1) :9, 41ppm~9. 82pp
m(m, [—(CHz)2-1) i131. 43ppm
[s. (CH:=CHS1)] ;139, 76ppm

[s. (CHz2=CHSi)]., CDC13HDH2z? §
i {' Ht NMR:—105. 67~—104. 78p
pmf[m, S1 (0=) 4] ;—4., 8ppm [s,

(CHz2 =CHS1i)] :6. 97ppm (s, [—

(CHz2CHz) Si (CHs) = (0O—=)1) : 7.
55ppm (s, [— (CH2CHz) Si (CHs)
z (0—)1) :8. 77ppm (§. 28~9. 28
ppmiYFS5AL+EETSs, [— (CH2 CHz2)
St (CH3) 2 (0—) 1), M5 {(S1 (O

=) 4] [ (—CHz2 CHz2) Si (CHz) 2 (O
=) : {CH2=CHSi}} 1:8. 78:1. 5

8, KBrEtHTAHDIR GEBIRENSEEE 1995
cem~! (v (C=C)) 11563cm~' [v (C
=C)]. GPC [ASLBE:Plgel C (24
5h) . PlLgel 100A, Plgel 50A,

B bz, HESDHE I RKIVRAFL800-30
0, 000)] :Mn1397, Mw906 1, BHalk
6. 49,

(13)
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[co59) 1 7

a, o—T LUy S RERY D AFL v ady

YHELUFLE6OHB—~DVTMDS—TDMS S—
(S iMez Vi) « BUT—FHWHISOHB~-D
VTIMDS—TDMSS— (SiMez H) x RUw—
Dk

CHz =CHS iMez20 (S5iMezO) uSiMe
2 CH=CHz: (MW62, 700. 1. 20¢g) &
UHB—DVTMDS—TDMSS— (SiMez V
i)« (0. 10g) 2, 1 5mLOAFTAPT2m
LONFHICERLE. TOBEI. 3—AFL—1
~RUF—3—F D0, 1 5mL~FY BN
(0. 30g/mL) F¥irdoHgeE—YEoLT
FIAFATVVARTUEE (BAATF o FEME
YL~ 2%H%E) 00, ImLFIEHE (1m
Ly, 20gFvLUER 1. 5mlL
THEFFDAHB—DVTMDS—TDMSS— (SiM
ez H) » (0. 30g) : BT (3-FVvrExy
Jovn) PUARFTIS2O0. tmLl THFE
(0. 25g/mLl) MLk TOERSYE. &
DB TETHEELR, B5hikBEE2, Tia—Fr
¥ZURPETZ7L—FApIL. 1 20°CIET 2050
FEELT. RsttoBiAa-—T « > 25k,
[Co60)F18

fl1l 6HOHBE—DVTMDS—TDMSS— (S iMe
2 Vi) x BUT—H%ANEFI8ODHB—DVTMDS
—~TDMSS— (SiMez H) » RUv—DEL
Fl160OHB~DVTMDS—TDMSS— (SiMe
2 Vi) x (0. 60g) %&. 15mLONRAFINBT
1 mLONFYVICHERLE. COERIC, 3—AFN
— 1 —R_YFr—3—F—ND0. 1mLFHEH
(0. 30g/mL) ; FYLrdoa&E—~TYELF
b AFNIUOFTE (DR TFy PR ((F
YL~ 2%EAE) D0, ImLAFHEE (Im
LFHdo, 2g3:v LB 0. 5mL T
HFPOBI8HDHB—DVTMDS—TDMS S— (S
iMezH) x (0. 60¢g) {BXT (3—-FV¥
FLF/OEA) PUAMFYSS2D0. 1mL TH
FER (0. 25g/7mL) ZEMLKE. BohiiEl
B, TiaA—F4»FLEPETAL—FAHiL, 12
QCWCTZo5MEELT, FEdoBEREEI ML
BNa—F ¢ T RG .

{foos1}B1 9

VoA AFNOFT I AF) g raRu=
—%EVEH1 20HB—DVTPHDS~TDMS S
— (S iMez H) x RU=—OW L

0. 01 0gDFIAFLVOFYRKIBOE I AF
NiaFg - AR iaFtrafye— (RN F
—) HL-Z+ (Vendor Gelest) ., Code VDT—7
31, ¥ouAFneaxrsr7,. 0—8. 0%,

¥H2003—-64270
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BERBOO0—1200cSt) #2mLodsiICE
L7z, COBMKIC, 0. 010gD3—AF—1 —
RyFU=3—F=NLELTO. 010 gDETlmh
HE—YEZAF S AFALToFY Uk (AR
Fov FAME) (I LrP~2%E@E) EiFEMLk. 8
bhi-mElE X< EHELE. Bl1 20HB—DVTPH
DS—TDMSS— (SiMezH) x (0., 10g)
EEMUIZE, FOEEETIO—F 4 UEPET
FlL—FAFiL, 120CKKT1 OSREILLT., A

oy hR—I0gE

(FEW\E T (RRTLTAL) T
TAULERE, IH> 48642, Ivw
FSvF, f—Aba—r ¥S517
1903, €——38

(TIDEPELE FAN VA ALTF—
TAVAEREE, TN 48640, T v
FSoF, /Xy RFU—1F+ 3320

¥MFMZ2003—64270

26

EOBEa—F 1 &8k,

[0062]) LiEoRdiud, FELWEBORTHI L
EAOND, YEHBIU, AREARERT I TG
ERATLERIE. REACEEALLZTHED, Lt
HoT, FELZEREEICHRORNORBINTTH
b, ARPOFEREET ST L E2EREYT,. E=RHAD
. §FRES0. FIFEORBILR>TEIRE M
BESR.HEHROTMCE > THEINA 2 LAH
BEhs,

(T2)HEAE ws—F Th, STxA7
TRYASRE, ITH 48640—6721,
T RSVE, NTNLA—Y BSALT
5105
F&#—A (&%) 4J002 CFO01 CFO02 CKOIl CKO12
CKO21 CK022 CLOOL CLO0O2
cPp31
47031 AA25 AA49 AASS AASE AASY
ABD4 ACO3 ACD7 ACO8 ACI3
ADO1 AEO3
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